Introduction
Genetic factors are thought to explain a large proportion (;80%) of the variance in susceptibility to schizophrenia. 1 However, attempts to identify specific genes playing a role in this disorder have not been very successful. 2 In fact, the genes identified to date explain only a small proportion of the observed variation, and findings are inconsistent across studies. This discrepancy between the high heritability and the small proportion of variance explained by observed genes has been referred to as ''the case of the missing heritability.'' 3 A possible reason for the lack of association findings between common single nucleotide polymorphisms and psychiatric disorders in case-control studies may be phenotypic heterogeneity. Schizophrenia is characterized by diverse psychopathology, such as hallucinations, delusions, thought disorder, cognitive impairment, and negative symptoms. Individual patients differ with respect to age of onset, course of illness, and symptom profiles. 4 Furthermore, the symptoms used to characterize schizophrenia do not define a specific syndrome but rather the diagnosis allows a number of different combinations of symptoms (ie, it is a polythetic construct). This is important for genetic studies because patients with different symptom profiles may have different genetic vulnerabilities. Moreover, if a gene has an effect only in a particular subset of patients, the statistical power to detect this gene would decrease dramatically by collapsing all patients into one clinically diverse group. Surprisingly, the enormous effort that has been made to accurately measure the genotypic information has not been matched by similar investments at the phenotypic level. Although a wide body of literature exists regarding the classification of psychotic disorders, dating back to the late 19th and early 20th century (Kraepelin, 5 Bleuler, 6 and Schneider 7 ), the issue has remained unresolved. In the 1990's, data-driven approaches revealed the existence of groups of patients with similar symptom profiles 8 while others advocated a dimensional view of psychosis. 9 An important step toward incorporating phenotype refinement in genetic and etiological research was made in a recently published study by McGrath and colleagues 10 , which describes novel factorial dimensions of schizophrenia. However, the dimensional scores in their study were not normally distributed which may reflect clustering of patients within the sample. Here, we will specifically address the question whether we can identify groups of patients with similar symptom profiles. This is important in genetic studies of schizophrenia as a causal genetic variant may lead to a particular combination of symptoms instead of influencing only one particular dimension.
In the present study, we followed a comprehensive approach toward phenotype refinement of schizophrenia and extend previous research in 2 ways. First, we studied the variation in symptom prominence by allowing both continuous latent factors (dimensions) and categorical latent factors (classes). Second, a limitation of previous studies examining the structure of psychosis is that these have principally used samples of patients and occasionally relatives of patients. However, genetic studies are usually designed to compare patients with controls, and it may therefore be of interest to evaluate the symptom structure present in the control group as well because subclinical forms of psychosis may be present in the general population.
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As we aim to develop a novel classification system, we need to validate the new categories. Validity of the classes can be demonstrated by investigating differential associations with putative endophenotypes for psychosis 12, 13 , such as cognitive performance and outcome (eg, clinical and social needs). Cognitive performance is lower in the relatives of schizophrenia patients, 14 is influenced by genetic factors 15 which correlate with the genetic factors playing a role in schizophrenia, 16 and has traditionally been an important criterion for validating psychiatric diagnoses. 17 We test whether our classification is associated with cognitive performance and outcome as this would support its usefulness in future studies.
The aim of the present study is to improve the assessment of individual differences in the clinical presentation of schizophrenia, using combined latent class and factor analytical methods in a large sample of patients diagnosed with schizophrenia, schizophreniform, schizoaffective disorder, bipolar disorder, or depression (N ; 2000), and controls (N ; 2000). The inclusion of patients diagnosed with depression and healthy subjects is novel allowing for an examination of the variation in psychotic symptoms within the general population. Intelligence and outcome (ie, met and unmet clinical and social needs) were used as outcome measures to validate the newly developed classification.
Methods

Subjects
Symptom data was collected in a sample of 4956 subjects from the Netherlands and Belgium. Subjects were recruited as part of the Genetic Risk and Outcome of Psychosis (GROUP) or were referred to the Department of Psychiatry at the University Medical Center Utrecht from 1996 to 2007.
In the GROUP study, patients were identified through representative clinicians whose caseload was screened for inclusion criteria in selected representative geographical areas in the Netherlands and Belgium. Subsequently, a group of patients presenting consecutively at these services either as outpatients or inpatients were recruited for the study. Controls were selected through a system of random mailings to addresses in the catchment areas of the cases. Eligible patients had to fulfill the following criteria: (1) age between 16 and 50, (2) meeting Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria for a nonaffective psychotic disorder (including schizophrenia, schizophreniform disorder, and schizoaffective disorder), (3) fluent in Dutch, and (4) able and willing to give written informed consent. Eligible relatives (brothers, sisters, and parents) of participating probands had to fulfill the criteria of (1) age between 16 and 50, (2) fluent in Dutch, and (3) able and willing to give written informed consent. Eligible healthy control subjects had to fulfill the criteria of (1) age between 18 and 50, (2) no lifetime psychotic disorder, (3) no first-or second-degree family member with a lifetime psychotic disorder, (4) fluent in Dutch, and (5) able and willing to give written informed consent.
To further increase sample size and to allow for the inclusion of patients diagnosed with affective psychosis, patients referred for clinical treatment to the Department of Psychiatry at the University Medical Center Utrecht were also included.
In both studies, diagnosis was based on the DSM-IV criteria, assessed with the Comprehensive Assessment of Symptoms and History (CASH) interview. 18 Both studies were approved by the standing ethics committee, and all subjects gave written informed consent in accordance with the committee's guidelines.
A total of 670 subjects were excluded as more than 16 (20%) of the CASH items were missing. The final sample consists of 4286 subjects, diagnosed with schizophrenia or schizophreniform disorder (N = 1085); schizoaffective disorder (N = 160); bipolar I (N = 190); bipolar II (N = 12); bipolar NOS (N = 6); major depression (N = 480); healthy (N = 1965); and other (N = 388). Of these 4286 subjects, 2737 were part of the GROUP study while 1549 were not. Participants of the GROUP study were either patients with a nonaffective psychotic disorder (N = 837), relatives of patients with a nonaffective psychotic disorder (N = 1408), or community controls (N = 491), and status (relative or community control) was missing for one participant. Sixteen of the relatives met criteria for a psychotic disorder and were therefore included in the factor analyses and latent class analyses but were excluded from all subsequent analyses (eg, in which relatives and community controls are being compared).
Measures
All subjects were assessed with the CASH 18 interview. Interviews were administered by research assistants (primarily psychologists and psychiatrists) who attended structured training workshops. Assessments were supervised by W.C., L.d.H, R.B., I.M.-G., or L.K. for the GROUP study and by W.C. or R.H. for the Utrecht study. The lifetime-rated symptoms (sections 5, 6, 7, 8, 9, 10, 11, 12, 13, and 15) and observational items were examined as they are considered to reflect genetic vulnerability better and are less influenced by (antipsychotic) treatments compared with present state symptoms. The CASH includes a total of 83 lifetime-rated symptoms. Four items (incoherent speech, clang association, waxy flexibility, and posturing and mannerism) were excluded as these symptoms were present in less than 5% of the patients. Twenty-four items with more than 2 response categories were dichotomized (0 through 1 = 0, 2 or higher = 1) to prevent computational problems due to low numbers in some rating categories. A total of 79 items were included in the statistical analyses.
Disease history, including duration of psychosis, number of hospitalizations, and number of episodes, were assessed with the history section of the CASH. Duration of psychosis was assessed based on the age at the time of the CASH interview minus the age of first psychotic problems. History data were only collected in the patients in the GROUP study.
The Camberwell Assessment of Need (CAN) rating scale 19 was used to assess met and unmet clinical and social needs in the patients participating in the GROUP study. The CAN rating scale consists of 22 items rated on a 0-2 scale.
Finally, 4 subtests of the WAIS-III 20 were assessed in participants of the GROUP study, including the subtests: arithmetic, digit symbol coding, block design, and information. IQ was estimated by taking a weighted average of the scaled scores. IQ was assessed in 811 patients, 1368 relatives, and 484 controls.
Statistical Analyses
To test whether covariation of the CASH items is explained by the existence of latent dimensions (ie, continuous distributed latent variables), exploratory factor analyses (EFAs) were performed in Mplus. 21 The fit of factor models including 3-8 factors were compared based on the Root Mean Square Error of Approximation (RMSEA). A value of the RMSEA of 0.05 or less would indicate a close fit of the model in relation to the degrees of freedom. 22 To take into account the statistical dependency of the data as a result of the inclusion of families in the GROUP study, we used a robust weighted least squares estimator using a diagonal weight matrix. To increase interpretability of the factors, geomin oblique rotation was applied. Next, as individual factor scores can only be estimated in a confirmatory factor analysis, a confirmatory factor model based on the chosen exploratory factor model was fit to the data. 21 Finally, latent class analysis was performed in Latent Gold 23 to investigate whether the distribution of the dimensional scores shows evidence for the existence of different latent classes (ie, categorical latent variables). The number of latent classes tested ranged from 1 to 9. Model fit was compared based on 3 criteria: (1) the Bayesian Information Criterion (BIC), (2) the substantive interpretation of the classes, and (3) the size of the classes. In the model that performed best according to these 3 criteria, subjects were assigned to the class for which they obtained the highest probability to belong to this class.
To validate the classes found in the previously described analyses, we investigate the association of latent class membership with diagnosis, status (relatives of patients vs controls), disease history (age of onset, duration of psychosis, and number of episodes) and IQ. Post hoc analyses that include more than one member of a family were performed with mixed model analysis in Latent Gold to take the family structure of the data into account. A type-I error rate of 0.05 was used.
Results
EFAs
EFAs generated a 5 factor solution with a good model fit (RMSEA = 0.037). According to the recommendations by Browne and colleagues, 22 an RMSEA < 0.05 indicates a good fit of the model. The 5 factors in the exploratory factor solution were easily interpretable with low to moderate factor correlations (range 0.10-0.49). Table 1 shows which items load >0.4 on these 5 factors. Given the content of the items, the factors can be best described as ''disorganization,'' ''negative,'' ''mania,'' ''positive,'' and ''depression.'' Seven items (''suicide attempt,'' ''physical appearance,'' ''inappropriate behavior,'' ''aggressive behavior,'' ''stereotyped behavior,'' ''disorganized speech,'' and ''delusions, jealousy'') did not load >0.4 on any of these factors. Five items (''delusions, grandiosity,'' ''relationships with friends,'' ''social inattention,'' ''intimacy,'' and ''pressure of speech'') loaded >0.4 on more than one factor. We therefore excluded these 12 items with low loadings or high cross-loadings from further statistical analyses.
As expected due to the inclusion of relatives and community controls, the distributions of the factor scores on the 5 dimensions are clearly noncontinuous with about 25% of the sample obtaining the lowest factor score. Furthermore, the shapes of the distributions are suggestive of the presence of multiple component distributions. It is therefore likely that the study population actually consists of a number of categorically different classes of subjects.
Latent Class Analyses
Latent class analyses were performed using the factor scores (estimated for each individual for each of the 5 dimensions) as the indicator variables. According to the BIC, model fit improved with increasing complexity of the model. Although the more complex models provided a better fit to the data (data not shown), we choose the 7 class model as the parameter estimates of the models including more than 7 classes were less stable and the increase in model fit criterion declined after the inclusion of 7 classes. Furthermore, inspection of the latent class profiles showed that newly added classes mainly represent severity differences within controls. That is these ''extra'' classes represented quantitative and not qualitative differences. Models with different numbers of classes will be provided on request. Figure 1 shows the mean factor scores of the 5 dimensions for each of the 7 latent classes. Table 2 provides an overview of the demographic data, diagnosis by class, status by class, disease history, and clinical and social met and unmet needs for each of the latent classes while figure 2 provides an overview of mean level of IQ by latent class and status (patient, community control vs relatives). Subjects assigned to the first class are characterized by high scores on each of the 5 dimensions, including disorganization and negative, obtained a mean IQ of 95, and showed more met and unmet clinical and social needs compared with subjects assigned to any of the other classes. Subjects assigned to this class combined a severely affected symptom profile with a poor outcome, and this class was therefore referred to as the Kraepelinian schizophrenia class. The second class (''affective psychosis'') is characterized by high scores on the positive, mania, and depressive dimensions but relatively low scores on the disorganization and negative dimensions. The affective psychosis and Kraepelinian schizophrenia class can be differentiated based on the disorganization and negative dimensions. Subjects assigned to the affective psychosis class obtained an average IQ of 100 and showed less met and unmet needs compared with the Kraepelinian schizophrenia class. The third class (''manic-depression'') obtains high scores only on the mania and depressive dimensions and low scores on positive, disorganization, and negative. As this class consists mainly of bipolar patients, who did not participate in the GROUP study, no information on IQ and social and clinical needs was available. The remaining classes primarily include subjects without a DSM-IV diagnosis. We distinguish between a ''deficit nonpsychosis'' class with relatively high scores on negative and disorganization, slightly elevated scores on the positive dimension, and lower IQ compared with the other nonaffected classes; a ''depression'' class with a high score on depression only; a ''healthy'' class with low scores on each of the 5 dimensions; and a ''no symptom'' class which includes individuals who do not score positive on any of the symptoms. The subjects assigned to the latter 3 classes all show above average IQ.
The Association between Latent Class Membership and IQ Figure 2 shows that, as expected, IQ is lower in patients compared with controls. We therefore controlled for diagnosis in subsequent analyses. IQ was significantly different between latent classes (Wald = 46.8, df = 6, P < .001). In schizophrenia and schizoaffective patients, IQ was significantly lower in the Kraepelinian schizophrenia class compared with the affective psychosis class (Wald = 21.3, df = 1, P < .001). Within controls without a family history for psychosis, IQ was not significantly different between latent classes (Wald = 7.4, df = 6, P = .28). Within healthy relatives of patients, IQ was significantly different between latent classes (Wald = 22.8, df = 6, P < .001). IQ was relatively low in relatives in the Kraepelinian schizophrenia, the affective psychosis, and the deficit nonpsychosis classes compared with the other classes (see figure 2) .
The Association between Latent Class Membership and Disease History
Age of onset, duration of psychosis, and the number of episodes were not significantly associated with latent class membership.
The Association between Latent Class Membership and Outcome
Outcome was assessed based on the number of met and unmet clinical and social needs according to the CAN rating scale. Patients with schizophrenia or schizoaffective disorder assigned to the Kraepelinian schizophrenia class showed more met needs (F(624,1) = 13.0, P < .001) and more unmet needs (F(624,1) = 6.5, P = .01) compared with patients assigned to the affective psychosis class.
Comparison of Latent Class Membership in Schizophrenia, Schizoaffective, and Bipolar Disorder Figure 3 gives a graphical representation of the proportion of subjects assigned to a particular latent class by diagnosis. Chi-squared tests show that latent class assignment is significantly different between the 3 diagnostic groups (X 2 = 271, df = 12, P < .001). Post hoc tests show that latent class assignment is not different between patients with schizophrenia and schizoaffective disorder but is different between patients with schizophrenia and bipolar disorder (X 2 = 250, df = 6, P < .001) and between patients with schizoaffective disorder and bipolar disorder (X 2 = 56, df = 4, P < .001). Patients with schizophrenia or schizoaffective disorder are represented in 2 classes. The majority (85%) of the patients was assigned to the Kraepelinian schizophrenia class while the remaining 15% was assigned to the affective psychosis class. Patients with bipolar disorder are most often assigned to the Kraepelinian schizophrenia (41%) or the affective psychosis class (44%) while 10% is assigned to a class characterized by high levels of mania and depression but not psychosis (ie, the manic-depression class).
Discussion
This study used fully data-driven approaches to identify homogeneous classes of individuals based on lifetimerated psychotic symptoms in a sample of 4286 subjects. EFAs suggest symptom variation is best represented by 5 continuous dimensions: positive, negative, manic, disorganized, and depression. Subsequent latent class analyses found that 7 categorically different classes of subjects fitted the data well. The latent classes are shown to have differential associations with (1) diagnosis, (2) intelligence, and (3) clinical and social needs.
Latent class analysis based on the factor scores for each of the 5 dimensions was used to identify 7 groups (classes) of people who have similar symptom profiles and may therefore be more homogenous in their underlying neuropathology. The class to which the majority (85%) of the schizophrenia and schizoaffective patients was assigned shows many similarities with the group described by Kraepelin as suffering from dementia praecox. We therefore refer to this class as Kraepelinian schizophrenia. A smaller proportion (15%) of the schizophrenia and schizoaffective patients was assigned to a class which was characterized by relatively low scores on disorganization and negative symptom dimensions as compared with their positive and affective symptoms. They also showed normal (average) IQ and a relatively good outcome. This class was referred to as the affective psychosis class because of the prominent positive and affective symptoms in the absence of disorganization and negative symptoms. Latent class assignment was more heterogeneous in bipolar disorder which suggests that the group of bipolar patients may explain the reported overlap in genetic risk factors with schizophrenia 24 as 41% shows a symptom and outcome profile which is characteristic for schizophrenia patients. It should be mentioned here that the bipolar patients were mainly diagnosed with bipolar I disorder (91%), and it is therefore likely that in a combined sample of bipolar I and bipolar II heterogeneity would be even larger, although we cannot rule out the possibility that homogeneity would increase in a sample of bipolar II patients.
The fact that 85% of the schizophrenia patients is assigned to the same class suggests that schizophrenia is a well delineated clinical construct with the vast majority of the diagnosed patients comprising a homogeneous group of individuals displaying decreased cognitive performance and poor outcome. In contrast, the bipolar construct is much less homogeneous as patients with bipolar I disorder are assigned with equal probabilities to 2 classes showing quite different symptomatic and outcome profiles (ie, the Kraepelinian schizophrenia class and the affective psychosis class). We may therefore conclude that the rather vague boundaries between schizophrenia and bipolar disorder are mainly the result of heterogeneity in patients with bipolar disorder and are to a much smaller extent explained by heterogeneity in schizophrenia. Genetic studies of schizophrenia probably use more homogeneous samples than genetic studies of bipolar disorder. This is the first study to address the latent structure of psychotic symptoms in a large sample including not only patients but also individuals diagnosed with depression as well as healthy subjects. The 5 symptom dimensions reported in the present study agree with the findings from factor analyses in patient samples. 25, 26 Although others have reported a 4 instead of a 5-factor solution [27] [28] [29] , this is mainly due to difficulties in separating the negative and disorganization dimensions. 30 Previous studies on subtypes of psychotic disorder have identified more psychotic clusters than we report in our study 8, [31] [32] [33] , although there is agreement with the class solution presented here. Kendler and colleagues 34 applied latent class analysis to 21 items assessed in 343 patients diagnosed with schizophrenia or an affective illness. They report the presence of 6 latent classes, described as classic schizophrenia, major depression, schizophreniform disorder, bipolar-schizomania, schizodepression, and hebephrenia. There is close similarity between the classic schizophrenia class and our Kraepelinian schizophrenia class, while the bipolar schizomanic class is similar to the manic-depression class found here. Furthermore, major depression is found in both samples, although we have not found the differentiation into hebephrenia, bipolar-schizodepression and schizophreniform classes. Boks and colleagues 32 report on the presence of 6 clusters in a sample of 1056 psychosis patients; their solution largely agreeing with the clusters described by Kendler. 34 Applying their latent class solution to the national Child development UK cohort study, 35 it was shown that the ''classic schizophrenia'' cluster better predicted neurodevelopmental risk factors than DSM-IV diagnosis. The sample in the Boks et al 32 study partly overlaps with the patients included in the current sample, and the methodology (using a combination of factor analysis and latent class analysis) was similar to the methodology used here.
The fact that we find only 2 classes characterized by high levels of psychosis is probably explained by the presence of relatives and community controls in this study, which allows the symptom variation within psychosis patients to be shown against the reference group of subjects without psychosis. Therefore, we detect only the most relevant differences between patients as relatively small differences appear marginal compared with the marked differences between patients and healthy subjects.
Analyses of symptom variation in a combined sample of patients and controls show that the prominent difference within the patient sample is based on the distinction between low vs high levels of disorganization and negative symptoms and is not based on the level of positive (psychosis) symptoms. We further show that the separation based on disorganization and negative symptoms is associated with cognitive performance and outcome. Our findings therefore reflect the distinction made by Kraepelin 5 who separated schizophrenia (dementia praecox) from affective disorder. In Kraepelin's dichotomy, dementia praecox was characterized by poor outcome and a decrease in cognitive functioning over time while patients with affective disorder showed a much better outcome. It should be emphasized that cognitive functioning in schizophrenia patients is already reduced before the onset of psychosis while the term ''dementia praecox'' suggests that poor cognitive performance is the end stage of the illness. Nevertheless, we have confirmed the presence of 2 psychosis classes which are separated by the level of disorganization and negative symptoms, cognitive performance, and outcome.
An advantage of our approach is that it allows for a classification of both subjects with and without a DSM-IV diagnosis for schizophrenia based on the presence of psychotic symptoms. Thus, the findings of this study show that empirically derived subtypes are not confined within classical diagnostic boundaries but cut across traditional DSM diagnoses and may more adequately capture the inherent clinical heterogeneity of psychosis than diagnostic groups.
Within (healthy) relatives of patients, we found an association between latent class and IQ which was not present in community controls. A previously published study has shown that 92% of the covariance of intelligence and schizophrenia is explained by genetic factors. 16 Therefore, lower IQ in the relatives assigned to the Kraepelinian schizophrenia, affective psychosis, and deficit nonpsychosis classes may reflect an increased genetic liability for psychosis suggesting that our classification is sensitive enough to distinguish between relatives with increased genetic or environmental vulnerability for psychosis and relatives without such vulnerability. Indeed, subjects without a family history of psychosis did not show an association between IQ and latent class membership. This may in part be the result of a decreased statistical power due to the smaller sample size in the subgroup analyses, but it also suggests that the association between intelligence and latent class membership is mediated by family history.
The results of this study should be interpreted in view of the following limitations. First, we used a 2 step approach in our statistical analyses by first performing factor analyses and then as a next step generating latent classes. Ideally, we would incorporate dimensions and classes into the same model but it was not computationally feasible to estimate the parameters of such a model. Second, the latent class model including 7 latent classes did not show the best model fit according to the BIC. However, parameter estimates appeared to be unstable when including more than 7 classes. Furthermore, inspection of the latent class profiles revealed newly added classes mainly represent severity differences within healthy subjects. That is these extra classes represented quantitatively and not qualitatively different classes. A third limitation is that no information on IQ and social and clinical needs was available for the subjects who did not participate in the GROUP study. Therefore, validation of the latent classes was possible for a subset of the sample only. Fourth, the number of subjects diagnosed with bipolar disorder (N = 208) and depression (N = 480) was small compared with the number of schizophrenia patients. The low number of bipolar patients is mainly due to the fact that patients with affective psychosis were not included in the GROUP study. We do believe that the numbers are large enough to result in a stable latent class solution. Fifth, the bipolar sample mainly consisted of subjects diagnosed with bipolar I disorder, and our conclusions are therefore limited to bipolar I and not bipolar II. However, many studies combine bipolar I and bipolar II patients which would further increase heterogeneity, and therefore, our estimate of heterogeneity in bipolar patients may even be an underestimation of the true heterogeneity. Finally, the patients and controls included in this study were not randomly selected from the general population, and it is therefore possible that the factor and latent class solutions reported here would have been different in an epidemiologically selected sample. However, the fact that we included large numbers of patients, relatives of patients, and community controls in our analyses probably allowed us to study the full range of psychosis symptoms.
Conclusions
Our results show that 85% of the patients diagnosed with schizophrenia form a rather homogeneous group which resembles the description of dementia praecox as defined by Kraepelin. The remaining 15% of the schizophrenia and schizoaffective patients is assigned to an affective psychosis class with few disorganization and negative symptoms, normal cognitive functioning, and a relatively good outcome. This group may be etiologically different from the Kraepelinian schizophrenia class, and the separation into Kraepelinian schizophrenia and affective psychosis should therefore be incorporated in future genetic and treatment studies. An additional finding was that heterogeneity in latent class assignment was much more pronounced in the bipolar patients while heterogeneity was also quite large in relatives of patients and in community controls. We have described a deficit nonpsychosis class characterized by high levels of disorganization and negative symptoms and relatively low IQ in the absence of psychosis. Followup studies should reveal whether the young adults assigned to this class have an increased chance to develop psychosis.
So far, few gene finding studies have used empirically derived symptom profiles, although the few studies that exist to date look promising and suggest that genetic variants may be associated with specific subgroups of schizophrenia (eg, deficit subgroup) 33 ,36 see Fanous and Kendler 37 for a review. Although the approaches used in the previously published studies all reduce phenotypic heterogeneity within patients, our analysis has the major advantage that the results not only reduce clinical heterogeneity in psychosis patients but also in relatives of patients and in community controls. Overall, we have shown that both within psychosis patients and controls we can effectively identify distinct groups which may have the potential to facilitate etiological research.
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